If you run many titrations 
manually now, each costs 
you much more than with 
this fine new instrument. 


a few weeks later, 
it pays you! 


Automatically controls 
reagent-feeding and perma- 
nently records progress. Per- 
forms four functions at once! 
With non-technical per- 
sonnel, runs titrations in 
fraction of time required by 
conventional methods. 


LABORATORIES REPORT: 


e Nothing like it on the market! e Surprisingly low price! 
e Wide variety of applications! e Two complete titration set-ups! 


Performing a highly complicated operation with reliable simplicity, this 
product is typical of those made possible by our exceptional facilities—a 
quarter-century of technological practice, close contact with laboratories 
and technical societies, complete and modern factory—all with a single 
responsibility. 


— Precision Scientific Company — 


"Paid for itself in first three months.” 

"Now run 60 titrations per day; formerly only 10." 
“Frees our analyst for 62 hours of other work per day.” 
“Cuts titration costs to scarcely one-third.” 


*The FINEST Research & Production Control! Apparatus 


3737 W. Cortland Street, Chicago 47 


OFFICES IN NEW YORK «+ PHILADELPHIA + SAN FRANCISCO 


ing for thi 
| You're paying or this 
PRECISION-DOW DUAL | 
RECORDOMATIC TITROMETER 
| | 
e | | 
until you use it- 
4 1. 
2. 
3. 
4. 
ORDER FROM youR 
DEALER NOW 
on write US FOR 
BULLETIN 35-6404 


Steer your 
stearate requirements 
straight to a 

plant 


—for high quality, prompt deliveries 


Make WITCO your headquarters for stearates and 
you will be sure of the right stearates for your exact 
requirements. You'll be sure of prompt deliveries— 
for WITCO manufactures its stearates in two stra- 
tegically located, modernly equipped plants. 

For more than 25 years, WITCO-made stearates 
have been noted for their exceptionally high qual- 
ity. And WITCO’s constant research sees to it that 
the high quality of these products will not only be 
maintained, but, if possible, improved. 

There is a full range of WITCO stearates for your 
selection—each type with specific qualities that are 
assured by careful technical control. So call on 
WITCO for your stearate requirements today. 


YOU KNOW THAT WITCO MAKES HIGHEST QUALITY PRODUCTS 


Send for samples and technical 
service reports on WITCO’s 
grease grade stearates 
ALUMINUM STEARATE 22-G 
ALUMINUM STEARATE 22-C€ 
ALUMINUM STEARATE 23 
ALUMINUM STEARATE 22 
LITHIUM STEARATE 


Chemical Company 


295 Madison Ave., N. Y. 17, N. Y. 

SS Los Angeles « Boston « Chicago « Detroit 
Cleveland « San Francisco + Akron 
London and Manchester, England 


AERO’ BRAND 


Save time and labor, can be carried easier by hand or hand 
truck than heavy, buiky cartons and barrels. 


Bags withstand rough treatment better than cartons. 


Can be stacked in small areas, saving valuable working space. 


Pre-weighted contents can be poured directly into process 
equipment. No scooping and measuring. 


Write for full information on Aero Brand Stearates 


AMERICAN Ganamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


*Trademark 
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Cooking on This 
Front Burner 
Keeps 
BATTENFELD 
Quality 
Out Front! 


x. V.P. 


These modern plant facili- 
ties are available for th 

manufacture of your brand 
lubricating greases. You are 
cordially invited to join the 
growing family of enthusi- 
astic Battenfeld customers. 
Write today for information. 
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This is the new steam generating plant that makes Battenfeld 
greases better than ever. Rising 3 stories into the air with auto- 
matic controls to deliver consistently high pressures and temper- 
atures during every stage of the grease —- process. This 
modern engineering feat insures complete saponification of grease 
bases and thorough homogenization of the ingredients. Controlled 
temperatures now produce lubricating greases with greater stabil- 
ity, higher uniformity, and increased lubricating values. 


Modern equipment, technical “know-how”, and 31 years acne 
help us manufacture your lubricating greases to exact specifications. 


BATTENFELD consoration 


Kansas City, Mo. © Minneapolis, Minn. ¢ N. Tonowandg, N. Y. 
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SHELL'S NEW 


In plant affer plant... ONE superior lubricant 
serves ALL grease applications 


That’s a strong statement . . . hard to believe if 
you have been paying for a number of custom, 
special-purpose greases. Such custom greases are 
designed to fill just one or two special requirements. 


But—Shell’s new Alvania, a multi-purpose grease, 
can give you all of the desirable qualities, in equal 
or higher degree. Check these qualities...and remem- 
ber that Shell Alvania grease has them all: 


Pumpability even at low temperatures 
Superior mechanical stability 

Very high melting point 

Exceptional oxidation stability 
Resistance to water 


SHELL ALVANIA GREASE 


It all adds up—to more efficient lubrication . . . 
much lower inventory and application cost ... fewer 
applications per year. 


The Shell Lubrication Engineer will be glad to 
study your lubrication requirements, and to advise 
how you can enjoy the economies that many plants 
are now getting through use of this cost-cutting 


grease. 


Write: Shell Oil Company, 
50 West 50th St., New York 
20, N. Y., or 100 Bush Street, 
San Francisco, California. 
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THESE 
EMERY FATTIV AGIOS! 


SPECIFICATION 


SHEET 


DESCRIPTION 


DATA 


EMERY ANIMAL FATTY ACIDS made to uniform 

specifications emphasizing increased oxida- 

ary | tion stability. Typical greases show minimum 

aS oxygen absorption when subjected to Norma 
; Hoffman Bomb test. 


Emery 530 Animal Fatty Acid: 
Titer 40 to 42° C., lodine Value 
55-65, Color (Lovibond) 
60Y /20R—5%” cell, max. 


oi *EMERSOL ELAINES for fatty-base soluble oils Emery oleic acids are available 
iy and special lubricants are the most stable in titers ranging from below 5 
oleic acids available . . . highest resistance to 
th oxidation maximum color stabilit 
cell. Specifically, Emersol 210 
"4:8 lowest unsaponifiable. Emersol 233 LL Elaine, Elaine: Titer 8-11°C., Iodine 
sua the purest oleic acid available, is also the Value 90-93, Unsaponifiable 
M% most stable by any test. 2.5 man. 
Beh. Regular grades of Emery 
EMERSOL STEARIC and PALMITIC ACIDS — all Acids songs from Emee- 
sol 110 (single pressed type) to 
4 grades exhibit extremely high stability of Emersol 132 Lily (triple 
color and odor, which means higher quality — an below 
din finished products. Emersol 140 (70% min. 
0; palmitic content) and Emersol 150 (80% min. (double pressed type): Titer 
stearic content) Fatty Acids provide unusual Vales 
max., Color (Lovibond) 
product characteristics. 2.5Y/1.0R—5%” cell, max. 
44 
Hydrogenated fatt 
acids include 430 
Day: HYDROGENATED FISH and TALLOW FATTY ACIDS 431 made from din me 
410and 420 hyd 
made from carefully selected stocks, provide 
',\\\ higher melting point, lower iodine value genated stearic acid. For exam- 
g d th le, Hyfac 410: Titer 133-140° 
oar atty acids with a range of compositions. , lodine Value 3-7, Color 


d process d 


d and engineered by Emery Research. 


(Lovibond) 30Y/5. 
cell, max. 


as 


or of Fatty ‘Acids 


Branch Offices: 


187 Perry St., atl Mass. 
401 N. Bread St., Philadelphia 8, Pa. 
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The World's Largest Produc 3 
INDUSTRIES, INC. 


Officers 


President: A. J. Dantet, Battenfeld Grease . 
and Oil Corporation, 3148 Roanoke 


Road, Kansas City 8, Missouri. 


Vice-President: Howarpv Cooper, Sinclair 
Refining Company, 630 Fifth Avenue, 
New York, New York. 


Treasurer: E. V. Moncrrr, Swan-Finch 
Oil Company, Rm. 1605, R. C. A. Build- 
ing, New York 20, N. Y. 


Executive Secretary: Harry F. Bennetts, 
4638 Mill Creek Parkway, Kansas City 2, 
Missouri. 


Directors 
W. W. A sricut, Standard Oil Company 
of Indiana, 910 S. Michigan, Chicago, Ill. 


M. R. Bower, Standard Oil Co. of Ohio, 
Midland Building, Cleveland 15, Ohio. 


Howarp Cooper, Sinclair Refining Com- 
i. 630 Fifth Ave., New York, N. Y. 


R. Corsett, Cato Oil and Grease Com- 
pany, 1808 East Ninth St., P. O. 172, 
Oklahoma City, Oklahoma. 


Cusicciortt L. Sonneborn Sons, Inc., 
300 Fourth Avenue, New York, New 
York. 


J. Dantet, Battenfeld Grease and Oil 
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Mo. 
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ABOUT THE COVER... 


The fractionation still and the Beckman Ultraviolet Spectrophotometer illus- 
trated are two important tools utilized by the Chemical Staff of Emery Industries 
to determine the basic composition of commercial fatty acids. 

Essentially, the distillation unit consists of a column 4 feet in height and 
approximately | inch in diameter packed with a modified Stedman packing, which 
provides excellent efficiency. Normally, fractionation is carried out at 5 mm 
absolute pressure and external heaters maintain adiabatic conditions throughout 
the column. With this unit, it is possible to determine accurately the amounts 
of each of the saturated acids (Myristic, Palmitic, Stearic, etc.) present in 
commercial fatty acids. Actually, the methyl esters are fractionated, since 
distillation occurs at lower temperatures and decomposition is practically elimi- 
nated. The results obtained by interpretation of the distillation curves are usually 
reproducible within 1.0%. For even closer determinations, saponification and 
iodine values are obtained on each separate fraction and results corrected 
accordingly. 

The polyunsaturated fatty acids (Linoleic, Linolenic, Arachidonic) are deter- 
mined by the Beckman Ultraviolet Spectrophotometer. By comparing the per- 
cent ultraviolet transmission of unknowns to that of the pure acids, the content 
of each polyunsaturated acid can be calculated. The proportions of conjugated 
and non-conjugated acids (double bond arrangement) can also be calculated. 

Results obtained from these two analytical devices together with the usual 
laboratory determinations of iodine value, saponification value, etc., furnish a 
very accurate picture of the composition of any commercial fatty acid. 

Results to date show that fatty acid composition is an important factor in 
end properties of greases and this type of data furnishes Emery’s Chemical 
Staff information which enables them to account for some of the differences 
that are noted in the production of lubricating greases . . . Another step to provide 
better fatty acids for better greases. 
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Although caution is a primary business virtue, even 
the most pessimistic member of the Lubricating Grease 
Industry can visualize in 1950 a year of prosperity and 
progress. Certainly, there is every indication that 
this year will be one of the most prosperous we ever 
have enjoyed. 


The fortunes and destiny of the Industry are, of 
course, linked closely with those of our national econ- 
omy. And it is here that we can find the pattern of com- 
ing months. Despite six years of continuous post war 
prosperity, a heretofore unprecendented record, we find 
the nation’s business expanding, the income of the aver- 

age citizen rising steadily, and every economic sign post pointing towards 
a healthy business economy. 


Our specific interest, of course, lies in the immediate future of the Petro- 
leum Industry, and here we find unmistakable signs that prosperity is all 
around us. 


In the transportation field more automobiles, trucks, and busses than 
ever before are on the roads and highways. Record production in automotive 
factories will make even more of these vehicles available. To meet this new 
demand the number of operating filling stations is increasing. Everywhere 
we turn the transportation field is creating new and larger markets for petro- 
leum products. The director of research for one of the nations largest adver- 
tising agencies has estimated that auto accessory and part sales will increase 
10% in 1950. And the sales of petroleum products stand to gain their pro- 
portionate share. 


Year after year of continuous prosperity on the farm has enabled the 
farmer to pay off mortgages and invest in modern agricultural machinery. 
The development of modern farming methods has increased the need for 
Lubricating Greases and the sales volume in this field is destined to reach 
new peaks. For there is more horse-power working the fertile hills, valleys, 
and plains than there is in any other industry. 


Industrial expansion, accelerated technological developments, and the 
design and production of new petroleum consuming devices are placing 
heavy demands on our industry. We shall, as in the past, continue to keep 
pace with these new demands and, in so doing, build for petroleum’s 
future. 


There can be no doubt in our minds that 1950 holds a promise of being 
a prosperous year for the Lubricating Grease Industry. 


FEBRUARY, 1950 
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Plant for Continuous Grease 


“. . . Continuous blending of soap base and lubri- 
cating oil appeared to offer a more promising meth- 
od of achieving still greater efficiency and lower 


manufacturing costs.” 


THE AUTHOR 


H. E. Bloomsburg was graduated from John Hopkins, 
received his M.A. and Ch. E. degrees from Columbia Uni- 
versity and joined the Development Department of the Esso 
Standard Oil Company in 1924. After two years of research 
on motor fuels and lubricants, culminating in investigation 
of motor fuel problems in England, Germany, and Den- 
mark, he was appointed assistant technologist in the Manu- 
facturing Department in the New York office. In his con- 
tinued association with the Manufacturing Department his 
work involved product quality and development, and the 
technical coordination of these activities between Marketing, 
Manufacturing, and Research Units. He has contributed 
to the expansion of Esso Standard’s Solvent Naphtha busi- 
Ness and was instrumental in establishing its present line of 
Aromatic Solvents. He has been intimately associated also 
with Esso’s grease activities since 1929. 

In his present capacity, Mr. Bloomsburg is responsible 
for coordination of quality of all major products and for 
coordination of quality and supply of greases, solvents, avi- 
ation gasoline, and specialties. He is a member of most of 
Esso’s product subcommittees and is Chairman of the Grease 
and Specialties Subcommittees. He is a member of the Ameri- 
ean Chemical Society. 


SUMMARY 


Commercial production has been initiated on continuous 
manufacture of calcium soap grease. The full scale operation 
which will be discussed consists, in essence, of three basic 
steps: 

1. Calcium grease base manufacturing and handling. 

2. Oil storage, blending and delivery to the grease 
manufacturing unit. 

3. Continuous blending of the calcium grease base and 
oil to produce cup and chassis grease. 

Additional equipment for the continuous operation in- 
cludes consistency control of the product, packaging and 
shipping of the finished greases and the continuous blend- 
ing of extreme pressure lubricants. Compounded oils are 
blended kettlewise in the grease plant area and packaged 
there but have been successfully made using the extreme 
pressure lubricant continuous unit. 

In this presentation the use of the terms “yield” and “grease 
yield” refer to the amount of grease of desired consistency 
which can be produced from a given amount of soap or fat, 
i.e., for a given penetration, high yield is synonomous with 
low soap content. 
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INTRODUCTION 


Progress in grease technology in recent years has resulted 
in improvements in the manufacture of calcium soap greases 
by the kettle method to the point that maximum efficiency 
is being approached for this type of operation. Continuous 
blending of soap base and lubricating oil appeared to offer 
a more promising method of achieving still greater efficiency 
and lower manufacturing costs. 

Since calcium grease bases are semi-plastic at temperatures 
above 200°F and can be pumped in this temperature range, 
it appeared possible that a grease base containing a small 
percentage of lubricating oil and the requisite amount of water 
for a finished grease could be mixed with hot oil to produce 
grease, using a centrifugal type pump which exerts a high 
degree of turbulent mixing. 

The correctness of this basic concept was demonstrated 
in the laboratory using a smail centrifugal pump to which 
were fed simultaneously a calcium grease base and a lubri- 
cating oil. The work indicated that uniformly good quality 
products might be made, with grease yield values superior 
to those obtained using kettle equipment. 

A sufficient amount of work was carried on at the lab- 
oratory level to aid in designing a pilot plant unit for large 
scale studies carried out under plant conditions. 


PILOT PLANT 


The Pilot Plant studies on continuous manufacture of 
calcium greases indicated that a two-step process offered the 
best possibilities for the continuous blending of calcium 
grease base and lubricating oil. The first step involved the 
semi-continuous manufacture of a calcium soap base includ- 
ing, roughly, 20% mineral oil and about 7% water. The 
second step consisted of blending this calcium grease base 
with lubricating oil using a Lancaster Disperser. This work 
was described in some detail by Houlton, H. G.; Calkins, A. 
E.; and Beerbower, A.; in a paper entitled “Continuous 
Process for Lubricating Greases”; Chemical Engineering 
Progress, August, 1947. 

The Pilot Plant work had indicated the feasibility and 
economic advantage of continuously blending calcium grease 
base and lubricating oil, and accordingly a full scale plant 
was built and has been in operation since October 1948 at 
the Baltimore Refinery of the Esso Standard Oil Company. 
In our discussion of the full scale plant, we propose to de- 
scribe the component units of the plant and then to discuss 
their operation, including package filling and handling and 
the economics of the unit. 
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RAPID SOAP COOKER 


by | 
H. E. Bloomsburg and A. Beerbower, 
Esso Standard Company 


CALCIUM GREASE BASE MANUFACTURE pane 
The manufacture of calcium grease base is on a semi- i 

continuous basis involving a closed pressure system. A dia- @& i 

gram of the Rapid Soap Cooker unit is shown in Figure 1. ue Ss — 


This unit consists of three pressure drums together with 
one heat exchanger and one pump. Each drum is capable of 
handling about 2,000 pounds of grease base and a typical 
charge includes the following: 


Figure 1. Diagram of 
the Rapid Soap Cooker. 


storage tank to a scale tank located at the Rapid Soap Cooker, 
and the required amount, weighed to the nearest pound, is 
charged to one pressure drum. Lime is weighed accurately, 
slurried with a pale lubricating oil of about 300 viscosity 
SSU at 100°F by means of a rotary impeller and an orifice 
mixer, then charged to the pressure drum by means of a 
reciprocating slurry pump. After the proper amount of water 
has been pumped in, the slurry tank is washed free of slurry 
by pumping the balance of the lubricating oil through the 
slurry tank into the drum. All charging lines are blown 
free with compressed air, vents are closed and the proper 
valve settings made in preparation for the soap cooking 
operation. A diagrammatic sketch of the fat/lime system 
is shown in Figure 2. 


1,230 Lbs. Animal Fat ‘ 

174 Lbs. Hydrated Lime 

74 Lbs. Water 

422 Lbs. Mineral Oil 

In plant operation the animal fat is pumped from field | 


By circulating the charge through the heat exchanger and 
back to the drum by means of a gear pump, a temperature 
of 325°F (and 80 psig) is reached in about 20 minutes and 
saponification is found to be 99.5% complete in about one 
hour. This is in contrast with the four to six hours saponi- 
fication time required in an open kettle with the same ingred- 
ients. The curve shown in Figure 3 indicates the rapidity with 
which saponification is effected with the rapid soap cooker 
type of equipment. 

At the end of an hour of circulation, a sample of soap 
base is withdrawn and the free calcium oxide content is 
determined. If the soap base contains less than 0.2% free 
CaO but is not acidic, it is considered satisfactory for use. 
Adjustments would be made to the soap base if it did not 
meet these requirements but, as a consequence of careful 
laboratory control of raw materials, such adjustments seldom 
have been necessary. 

After the calcium grease base has been approved, the first 
drum of the unit is cut off from the heat exchanger and 


PROPELLER 


| 7 LIME SLURRY SYSTEM 


Figure 2. Diagram of the Fat Weigh- 
ing and Lime Slurry System. 
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Figure 3. Chart showing Saponification 
Rate with the Rapid Soap Cooker. 
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pump by means of a three-way valve. The drum is pressured 
with air at 100 pounds per square inch which forces the 
grease base through a steam-traced line to the grease base 
metering unit. Pressuring with air also serves to prevent loss 
of water from the grease base. Meanwhile the second drum 
of the Rapid Soap Cooker is charged and saponification 
started. By repeating this sequence, sufficient grease base 
can be made in the three drums to provide an uninterrupted 
supply of calcium grease base to the grease blending unit. 


OIL BLENDING AND HANDLING 


Oil for the continuous grease blending units is obtained 
from three house tanks, each having a capacity of 3,000 
gallons. Each tank has sufficient capacity for one day’s 
operation of one grease blending unit. In actual operation 
the three house tanks serve two grease blending units which 
have been divided for convenience into a pale oil and a red 
oil system. By having the extra tank, oil blends can be pre- 
pared for use at a later time without interfering with current 
grease blending operations. The oil in these tanks can be 
heated for facilitating blending which is accomplished by 
agitating with compressed air. Since the temperature at which 
the finished grease is drawn influences the yield, it is essential 
that the oil entering the Lancaster Disperser be at the cor- 
rect temperature. The control of oil temperature is effected 
by a heat exchanger and temperature controller actuated by 
the grease temperature at the exit side of the Lancaster 


Disperser. Figure 4 illustrates the oil blending and tempera- 
ture control system. 

The house tanks are connected to field tanks by steam 
traced lines. Meters which can be set to deliver a pre- 
determined quantity are used at the house tanks so that the 
grease plant operators can start pumping oil from the field 
and then go about other duties while the house tanks are 
being filled. By this method the efficiency of the grease 
plant personnel is greatly increased. 


CALCIUM GREASE BASE — OIL BLENDING 


The success of the continuous grease plant operation 
is due in large part to the mixing efficiency of the Lancaster 
Disperser which was found to be a much better blending 
unit than a centrifugal pump such as used in the laboratory 
development work. The Lancaster Disperser operates at 
3600 RPM and employs a turbine rotor mixing principle. 
This unit is illustrated diagrammatically in Figure 5. The 
Lancaster Disperser automatically recycles within itself, the 
amount of recycling being controlled by the input feed rate. 
A 15 horse-power motor is used to drive this unit. 

In actual operation the oil and grease base streams are 
separately fed through individual flow meters to the Lan- 
caster in predetermined ratios designed to produce the de- 
sired grade of grease. This predetermined proportioning of 
base to oil is effected by variable speed drives actuating the 
base and oil metering pumps. These drives can be inter- 
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SECTIONAL VIEW OF LANCASTER DISPERSER 


Figure 4. (Below, left) Diagram 
showing Oil Temperature Control. 


Figure 5 (Left) Diagram of Sectional 
View of the Lancaster Disperser. 


Figure 6 (Below) Photograph of the 
Lancaster Disperser. 
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locked after adjustment to maintain constant base to oil ratio 
throughout the run. The excellent flexibility of this propor- 
tioning drive permits minor variation of base to oil ratio 
during the run to maintain grade consistency, or major 
variation when changing to a different grade during the run. 
A variable speed drive ahead of the proportioning drive 
controls the total feed to the Lancaster without affecting 
grease base to oil ratio and thus controls grease throughput 
at any desired level up to the 50 pounds per minute pre- 
sently obtained. 

The Lancaster Disperser holds about two pounds of grease 
and by keeping the length of line from the disperser to the 
packaging equipment to a minimum, it has been found pos- 
sible to make a change in grease grade while operating, and 
not produce in excess of 40 pounds of off-grade grease. The 
continuous unit has produced excellent quality greases from 
Number 00 through Number 4 N.L.G.I. classifications when 
operating at capacity of approximately 50 |b./minute. The 
blending of a high percentage of grease base at 335°F with 
lubricating oil to give harder than No. 4 grease can be 
accomplished with one Lancaster but the exit temperatures 
are above 210°F and consequently loss of water occurs. 
This could be controlled by the use of a cooler. However, 
since the attractiveness of the continuous operation depends 
chiefly upon large volume production, and since the demand 
for greases softer than No. 00 and harder than No. 4 is 
relatively small, kettle production of these grades is preferred 
to the use of the continuous blending facilities. 

To prevent boiling in the lines and ensure a steady flow 
of grease base from the metering pump throughout the Lan- 
caster Disperser, a pressure controller and indicator is in- 
stalled on the exit side of the Lancaster Disperser. This is 
set to maintain this part of the system under 50 pounds 
pressure. 


CONSISTENCY CONTROL 


After leaving the Lancaster, the grease passes through 
a motor driven strainer. Between this and the package filling 


Figure 7. Diagram of Principal com- 
ponent parts of Pressure Viscosi- 
meter. 


point, the grease stream is sampled by a continuous viscosi- 
meter for consistency control with the measured sample 
being returned to the stream. 

The continuous viscosimeter used on these units is a 
special form of the S.O.D. Pressure Viscosimeter (1) and 
Operates on the principle that, under fixed condition of 
shear and temperature, the apparent viscosity of a given grease 
is constant and may be translated into A.S.T.M. worked 
penetration. Figure No. 7 illustrates the principal parts of the 
instrument. The Zenith pump supplying grease to the vis- 
cosimeter capillary is driven by an induction motor whose 
constant speed is a function of currnet frequency and is 
relatively independent of fluctuations in line voltage. The 
pump, which is immersed in the thermostatically controlled 
oil bath, also serves as an effective heat exchanger in bring- 
ing the grease to oil bath temperature. 

The pressure drop through the capillary is measured by 
means of two diaphragm strain gages, the resistances of 
which are measured electronically, automatically subtracted 
and recorded. The operating conditions and capillary di- 
mensions are shown in Figure 8, together with the cor- 
relation between A.S.T.M. worked penetration and pressure 
drop through the viscosimeter. It should be emphasized that 
this correlation is valid only for the oils and fat used in this 
plant and significant changes in viscosity index of the oil and 
titre of the fat require new correlations. ; 


CONTINUOUS BLENDING OF ADDITIVES 
IN LUBRICATING OIL 


Two continuous production lines have been provided for 
blending extreme pressure additives and lubricating oils. This 
blending equipment is essentially the same as that used for 
the blending of calcium greases, but the rate of throughput 
is three times that used for greases and the measuring of vis- 
cosity is done by a different sized capillary tube. The equip- 
ment is in the same area as the grease blending units, and 
can be handled by the same operators. As contrasted with 
kettle or tank blending, this application of the continuous 


Figure 8. Chart showing Correlation- 
Pressure Viscosity vs. ASTM worked 
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process lends itself admirably to large volume manufacture 
of lubricating compounds containing such liquid additives as 
fats or chemicals. For new installation, the low investment 
cost per unit output is quite attractive, and its features of 
automatic control and flexibility contribute to operating 
economy. 


ECONOMICS 


One economic advantage in favor of the continuous process 
is the fact that, as compared to kettle operation, less soap 
is required to meet finished grease penetration. Data estab- 
lishing this point are summarized in figure 9. The higher 
yield of grease on the continuous unit may be due to the 
more complete utilization of the oil-absorbing character- 
istics of the soap. The fact that greases made on the con- 
tinuous unit show no greater tendency to “bleed” than kettle 
produced greases, indicates the stability of these products. 

Further economies have been obtained by consolidation 
of grease and compounding operations into one plant and 
designing for efficient filling and package handling. 

In regard to utility costs, present indications are that the 
continuous process is comparable with the kettle process. 


PACKAGE HANDLING 


Figure No. 10 will illustrate the handling of packages. 
Empty packages are received by freight car or truck, unloaded 
onto an inclined belt conveyor, and elevated to the upper 
level where horizontal conveyors distribute them to any of 
three storage areas depending upon size or type. 


Upon completion of the daily flow plan listing the types 
of products and package sizes to be filled the following day, 
the required empty packages are fed to the conveyor line and 
taken down to the branding room on the lower level. There 
are six conveyor lines for large packages and eight lines 
for smalier packages in the branding room. A copy of the 
day’s requirements is supplied to this area as an aid in setting 
up the proper markings on all packages. 

From the branding room the empty packages are con- 
veyed to the filling room in groups, and manually switched 
to the proper filling lines. 

The filling room contains nine conveyor lines for handling 
and filling packages with various greases, extreme pressure 
lubricants, compounded oils and straight lubricating oils. 
Six of the lines are provided with scales for measuring those 
products sold on a pound basis and three are provided with 
volumetric meters for measuring those products sold on a 
gallon basis. Quick acting valves are used to control the flow 
of products not filled continuously. 

On the package filling lines from the continuous units, 
space consideration dictated the choice of a single conveyor 
line for each product rather than two parallel conveyors as 
would be the normal practice. It has previously been pointed 
out that the Lancaster discharges against controlled back 
pressure and complete shut-off of the grease stream at the 
filling line would interfere with balanced operations. It was 
therefore necessary to devise a procedure for package filling 
on a single conveyor line which would avoid grease shut-off 
when swinging from filled to empty package. The method 
is diagrammed in figure 1! 1. 


= 
Above: Anthony J. Gu- bd Figure 9. (Left) Compari- 
towski, Grease Maker, $ son of yields Continuous 
Checks temperature con- g vs. Batch Production. 
= 
trol. Continuous Method. 5 
grease. Batch Method, 
Te on 819 20a Baltimore Refinery, Esso 
FAT CONTENT, PERCENT Standard Oil Company. 
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Figure 10. Diagram of Conveyor System. 
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In this setup, which is controlled by a single lever, one 
grease valve is always open and one always closed. Drum 
“A” on the weighing scale is brought to weight, and the grease 
stream is directed to Drum “C” by a single movement of the 
control handle. Drum “B”, which is partly full is moved onto 
the scale, and the grease stream is directed to Drum “B”, 
which is brought to correct weight. Meanwhile, Drums “C” 
and “D” have been moved forward one space, and the opera- 
tion repeated. Figure No. 12 is a photograph of the contin- 
uous grease drum filling line. 

In the filling of weighted quantities of grease into one and 
ten-pound packages, advantage is taken of the remarkable 
uniform rate of flow from the continuous unit. This permits 
delivery of weighted quantities into the package merely by 
calibrating the time for filling. The small package filling 
system utilizes an electronic timer controlling a pneumatically 


SEQUENCE: 1. "AIS FILLED TO EXACT WEIGHT 4.°B” 1S MOVED TO SCALE TO REPLACE “A” 
2 PRODUCT IS DIVERTED 5. PRODUCT 1S DIVERTED To “B” 
3. "ANS SENT TO PALLETS IS MOVED TO REPLACE 
iS MOVED TO REPLACE 
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(Above) Package filling by use of the Conveyyor Belt, 
Continuous Method, Baltimore Refinery, Esso Standard 
Oil Company. 


operated pair of slide valves alternately discharging into 
packages without shut-off of the line. 

Modifications of the continuous systems just described 
have been used experimentally and semi-commercially for 
the production of sodium, lithium, and aluminum greases. 
Facilities for continuous manufacture of these items were not 
installed in the new plant because the volumes required did 
not warrant the purchase of the high temperature equipment 
needed to make the grease base. For the products required 
in low volume or needing the addition of a filler, kettles of 
various sizes are available and equipped so that they can be 
used either for grease making or compounding or oil blend- 
ing. In addition, various outside storage tanks are equipped 
for air mixing, for use as blending tanks, and are manifold 
connected to practically every other tank in the tank field. 

(1) Beerbower, Patberg, Sproule, Zimmer; Institute 

Spokesman, Vol. 6, Page Nos. 8 and 9, 10 and 11 
(1942) Beerbower and Zimmer, U. S. Patent 
2,459,483. 


Figure 11. (Left) Diagram showing Continuous Filling 
Operation. Figure 12 (Below) Photograph of the Con- 
tinuous Grease Drum Filling Line. 
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ADHESIVE CHASSIS GREASE-—An adhesive non- 
spattering grease suitable for automobile chassis and related 
mechanisms has been covered in a recent Standard Oil 
Development Co. patent. Heretofore, lime or aluminum soap 
thickened greases have been selected because of their water 
resistance and, although they were provided with tackiness 
agents such as polybutene or latex, they have tended to 
spatter badly on sudden impact. Also, the adhesive agents 
tend to break down under shearing stresses. The present 
grease employs a high molecular weight copolymer of 
styrene and isobutylene described in U.S. 2,274,749 which 
increases adhesiveness, particularly of lime and aluminum 
stearate base type greases and is highly stable to shearing 
Stress. The preferred copolymers are aromatic-aliphatic 
copolymers of polymerizable mono-olefins having a cyclic 
nucleus and mono-olefins having 3-8 carbon atoms, certain 
copolymers containing about 40-65% by weight of combined 
cyclic constituent, and having intrinsic viscosity of 0.6-1.5. 
Although styrene is preferred as the cyclic substituent, other 
aromatics may be employed such as alpha-methyl styrene, 
para-methyl styrene, para-methoxy styrene, alpha-vinyl naph- 
thalene, indene, etc. Although isobutylene may be used as 
the lower olefin, use might be made of methyl 2-butene-1 
or even some of the normal olefins such as propylene, n- 
butenes, etc. Besides these copolymers, a stringiness agent 
such as polyisobutylene is employed, the molecular weight 
of which is preferably 50,000-100,000. About 0.1-5% of 
copolymers and .01-3% of stringiness agent are employed. 

One preferred composition consists essentially of 75-95% 
mineral lubricating oil, 5-25% aluminum stearate soap, 
5-2 of high molecular weight copolymers of 50-60% 
styrene and 50-40% of isobutylene having intrinsic viscosity 
of about 0.6-1.5 and about .1-1°* by weight of polyisobuty- 
lene having an average molecular weight of 50,000-100,000 
(U.S. 2,491,055). 


WATER INSOLUBLE BALL BEARING GREASE—A 
water insoluble grease stable to mechanical working and 
free from evaporation and oil leakage in anti-friction bear- 
ings running at high speeds at elevated temperatures is 
described in another Standard Oil Development Co. patent. 
In this particular case, the vehicle is an ester of aliphatic 
dibasic acids such as sebacic, azelaic, phthalic, malonic, 
succinic, etc. Specifically, the dibasic ester is one such as di- 
2-ethylhexyl sebacate, isobutyl sebacate, di-ethylhexyl aze- 
late, diamyl sebacate, dibutyl phthalate, etc. These esters may 
be simple or mixed or they may have substituents or func- 
tional groups such as chlorine, bromine, amino, mercapto, 
etc. Although various metal soaps may be employed, a 
lithium soap is preferred and a copolymer which imparts 
high VI is also added, such as the styrene-isobutylene copoly- 
mer in the preceding patent. 
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One composition giving the desired properties is given as 
follows: 
Per cent 
Styrene-isobutylene copolymer of approximately 
20,000 molecular weight (ratio of styrene- 


isobutylene by weight 40 60) 5.0 
Lithium stearate 15.0 
Oxidation inhibitor (phenyl alpha naphtiylamine) — 1.0 
2,6 di-tertiary butyl-p-cresol 0.4 
Di-2-ethylhexyl sebacate 78.6 


The di-2-ethylhexyl sebacate employed has a flash point of 
450°F., kin. viscosity/100°F. of 12.64, and 3.31 at 210°F., 
slope of .703 and a pour of -90°F. The soap may be derived 
from various metals and various fatty acids and mixtures, 
although lithium stearate or the aluminum soap of fully 
saturated fish oil acids is preferred. The copolymer is pre- 
ferably of the same type as that in the preceding patent. 
Oxidation inhibitors such as phenyl alpha naphthylamine, 
2,6 di-tertiary butyl-p-cresol may be employed. The liquid 
lubricant need not be entirely of esters, as the mixture of 
ester and mineral oil is quite satisfactory (U.S. 2,491,054). 


TACKY LUBRICATING GREASES—A lubricating 
grease of improved V1 and having desirable adhesive and 
non-spatter properties is also disclosed in a Standard Oil 
Development Co. patent. In this particular patent, an ester 
such as di-2-ethylhexyl sebacate is employed as the vehicle, 
or similar esters such as esters of dibasic acids having 3-12 
carbon atoms, e.g. malonic, succinic, isosuccinic, glutaric, 
ethyl malonic, pyrotartaric, adipic, pimelic, suberic, azelaic, 
and sebacic acid. However, the tackiness agent is a polymer 
of acrylic acid isoalkyl derivatives. For example, a suitable 
material is isobutyl methacrylate polymer of molecular weight 
in the range of 100,000-300,000. 

A preferred composition given is composed of 13% by 
weight of lithium stearate, 86.5% of di-2-ethylhexyl sebacate 
and 0.5% isobutyl methacrylate. This gives a smooth, opaque 
stringy grease which shows less tendency to separate the 
oily esters than the corresponding lithium stearate-ester grease 
made without the polymer. Various oxidation inhibitors also 
may be employed, such as phenyl alpha naphthylamine, 
phenyl beta naphthylamine aldol alpha naphthylamine diter- 
tiary butyl para cresol, etc. with or without synergistic agents 
such as ammonia-formaldehyde di-isobutyl condensation 
products. Carbon blacks such as acetylene blacks, silica gel, 
etc. may also be employed in lieu of soaps as thickening 
agents. Instead of isobutyl methacrylate, other esters such as 
isopropyl, secondary butyl and 2-ethylhexyl derivatives may 
be used provided their solubility characteristics and tackiness 
and stringiness properties in the particular lubricant are 
comparable with those of isobutyl methacrylate polymer 
(U.S. 2,491,028). 


WATER RESISTING GREASES— Usually, lime base and 
lithium base greases are inherently water resistant and ap- 
parently do not need any improvement in this respect. How- 
ever, the addition of additives such as rust inhibitors and 
E.P. agents often decreases the water resistance and increases 
emulsifiability and other detrimental properties of the 
lubricant. 

One Socony-Vacuum Oil Co. patent discloses that such 
loss in water resistance can be overcome by addition to the 
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grease of .5-3°% of resinates of zinc, cadmium, magnesium or 
calcium. The metal resinates are salts of divalent metals of 
group II of the periodic table with naturally occurring rosin 
acids such as abietic, pimaric, sapinic, sylvic and various 
mixtures of these which may be used as they occur naturally 
or polymerized or hydrogenated. 

Numerous tests have been given showing the beneficial 
etfects of these additives, including the water wash test, 
water absorption test and water resistance test on lithium, 
sedium-lithium, soda, aluminum and lime base greases. Ap- 
parently, mineral oil sulfonate rust-proofing agents are par- 
ticularly potent in reducing water resistance of greases 
(U.S. 2,491,441). 


ALUMINUM SULFONATES—Altlantic Refining Co. de- 
scribes a process of producing aluminum sulfonates by heat- 
ing a mixture of aluminum chloride sludge derived from a 
hydrocarbon conversion process and consisting essentially 
of an aluminum chloride-hydrocarbon complex and an oil 
soluble alkali metal petroleum sulfonate to a temperature 
between 180°F. and 210°F. to form aluminum sulfonate 
which is then separated from the products of the reaction 
(U.S. 2,491,043). 


FLUORO-ETHYLENE POLYMER GREASES—DuPont 
has obtained a patent on the production of oils or greases 
having at least 25% unsaturation, obtained by heating, in 
an. inert atmosphere at a temperature of 400°C.-700°C., a 
normally solid copolymer of tetrafluoro ethylene and a 
mono-olefinic hydrocarbon having 2-4 carbon atoms, until 
the copolymer is converted to a product which has the 
foregoing physical properties, the copolymers containing 
10-60 mol percent of tetrafluoro ethylene. The preferred 
mono-olefinic hydrocarbon is ethylene (Can. 461,430). 


LUBRICATING SYSTEM—A British firm (Tecalemit 
Ltd.) has obtained a patent on a lubricating system adapted 
to the use of a grease having a consistency normally too 
heavy to flow freely. It comprises a combination of a grease 
container for holding a supply of the grease, a pipe through 
which grease from the container is dispensed, a mechanism 
including a pump for forcing the grease from the container 


and through the pipe, heating elements for applying the 
heat to the inner surface of the container to radiate heat 
inwardly from the surface of the container, and a period- 
ically operated mechanism for heating the heating elements 
so that the heating periods are related to the rate of forcing 
the grease from the container by the mechanism so that 
only portions of the grease adjacent the surface of the 
container are sequentially heated (See cut). (U.S. 2,493,490). 
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Chairman T. G. Roehner, Director of the Technical Service 
Department, Socony-Vacuum Laboratories 

At the New Orleans meeting, methods for the determina- 
tion of oil separation data on greases were discussed briefly. 
The subject is so complicated and has so many ramifications 
that the entire meeting could have been devoted thereto 
without covering all possibie details. “Oil separation” is a 
term similar to “water resistance” in that it has different 
meanings, dependent on the particular problem involved. 
The term “water resistance” may be used when the property 
in question is water repellency, water absorption, resistance 
to wash out, rust protection, or combinations thereof. In 
view of the action taken at the New Orleans meeting, it is 
in order to point out that the term “oil separation” may 
likewise be widely interpreted. For example, it may refer to: 
bleeding or sweating during storage of the grease in a 
container; occurrence of what is assumed to be clear oil, 
but which may actually be a thin mixture of oil and soap, 
in grease packed bearings; separability of the grease when 
subjected to pressure plus filtering action in a grease cup, 
metering valve, grease gun and other equipment used for 
applying the lubricant. 

The practical significance of the above differs consider- 
ably. Bleeding in the packages is often misinterpreted as 
definitely predicting that when the grease is packed in 
bearings, the oil will run out and leave the bearings choked 
with straight soap or very heavy grease. This suspicion is not 
supported by observations in the field unless the greases are 
grossly, improperly formulated or poorly manufactured. 
Some years ago such greases might have been encountered, 
but the manufacture of grease has improved to the point 
where the number of products of that extremely poor quality 
on the market today is small. The free oil normally is 
reincorporated readily in the bulk of the grease, and, when 
in the bearing, movement of the bearing will quickly restore 
the original stability of the product. 

Bleeding usually is regarded as a function of the viscosity 
of the mineral oil and percentage of soap. The lighter the 
viscosity and the lower the soap concentration, the greater 
will be the tendency of the greases to bleed. The separation 
of oil may also be said to be a function of time, surface and 
temperature. By surface is meant the condition of the grease 
in the container. Frequently no free oil will be evident until 
a hollow is made in the product in the container. It is well 
known that temperature is a factor, but often it is not 
recognized that as the temperature rises important changes 
of soap structure may occur which, in turn, will have an 
important effect on tendency to bleed. For an extreme 
example; at temperatures above 150°F., aluminum soap 
greases may change from a cup grease buttery structure to 

(Continued on page 19) 


17 


TELANILAL 

COMMITTEE in 
7 


GREASONALITIES 


SOHIO GREETS 80th BIRTHDAY .. . 


Organized on January 10, 1870 to supply the fuel for 
the coal oil lamps of that era, The Standard Oil Company 
of Ohio has completed 80 years of outstanding growth and 
service to the world. 


In 1870, oil was a new and chaotic industry in which no 
standards existed. Few companies had standard specifica- 
tions for their own products. The small group of Clevelanders 
who incorporated this new company under the laws of Ohio 
selected a name to assure customers that all products sold 
with that name would be of standard good quality. 


For the first 12 years of its existence, Standard Oil of 
Ohio was the parent company of an organization that spread 
over the world. In 1882, when the Standard Oil Trust was 
created, Sohio became a subsidiary and remained a subsi- 
diary until 1911 when that trust was dissolved. The year 
1911 found Sohio in a new situation. Suddenly a separate and 
independent company, they were supplying most of Ohio 
with fuel oil for lamps with little capital, a small refinery, a 
String of bulk stations and a fleet of tank wagons. 


From the day that Standard Oil Products were distributed 
by house-to-house selling of local peddlers or agents to 
this day of modern gas stations and sleek motorized dis- 
tribution equipment has not been long. Sohio has pro- 
gressed from supplying fuel for dim-lit lamps to supplying 
the public with home-heating fuel, fuel and !ubrication for 
a fast and efficient transportation network, many neces- 
sary by-products and lubrication for the big industries that 
make America a land of prosperity. 


From the beginning the company’s growth has been built 
solidly on two ideals: progress and service; each an exceed- 
ingly important contribution to our American way of life. 


SWAN-FINCH OIL CORPORATION ISSUES NEW 
LUBRICATION GUIDE 


Swan-Finch Oil Corporation, New York, has just issued 
a new lubrication guide for tractors, trucks, buses, farm and 
road equipment. The 14-page publication describes in detail 
the properties of the nine different Motul lubricants and is 
reported to give accurate recommendations for their most 
efficient use. 


Motul Lubricants are described as being superior for use 
in all types of heavy duty equipment. Motul H. D. Oils are 
described as being a series of heavy duty detergent type oils 
especially designed for the lubrication of high speed diesel 
and heavy duty gasoline motors. Motul Motors Oils, recom- 
mended for the lubrication of high-speed gasoline engines, 
are said to provide greater protection against the destructive 
effects of increased engine speeds. Claims for Motul Super 
Gyrol E P Gear Oils—the Universal Extreme Pressure Gear 


Lubricants—include highly effective protection for all types 
of automotive gear units. It is reported that these lubricants 
were developed to meet U. S. Army Specifications. Motul 
Improved Gear Oils are recommended for the lubrication and 
maintenance of gear units not requiring extreme pressure 
lubricants. Motul Pressure Gun and Track Roller Greases 
are stated to have high water resistance, to stay in bearings 
longer and to seal out dirt. Motul Upper Lube is reported to 
insure increased engine power, economy and performance. 
Motul Tenese No. 4 Compound is recommended for open 
gears, cams and dipper sticks, Motul No. 424 and No. 
504 Greases are suggested for ball and roller bearings and 
for high temperature applications. 

Copies of the new Lubrication Guide may be obtained by 
writing Swan-Finch Oil Corporation, New York City, or the 
company’s district offices at Detroit, Michigan, Chicago, 
Illinois, or San Mateo, California. 


STEWART-WARNER .. . Mr. David C. Peterson was ap- 
pointed Director of Engineering and Manufacturing of Divi- 
sion One of. the Stewart-Warner Corporation succeeding Mr. 
George Thomas, who became Production Consultant to the 
Senior Vice-President. The appointment was announced by 
Mr. F. A. Hiter, Senior Vice-President, and became effective 
January 16, 1950. 


Mr. Peterson has been Director of Engineering of Stewart- 
Warner since 1946. His new responsibilities are confined to 
the company’s main plant in Chicago, where lubrication 
equipment and automotive equipment and instruments are 
produced. 


A native of Chicago and trained in electrical and mechani- 
cal engineering at the Armour Institute of Technology, Mr. 
Peterson was an engineering consultant to Diesel engine 
manufacturers prior to joining Stewart-Warner. He also has 
been in charge of engineering operations in the Continental 
Can Company’s tin plate mills in Pittsburgh, and spent two 
years in England for the same company. From 1914 to 
1934, he was with the Buda Company, Harvey, Illinois, 
rising through various engineering and manufacturing posi- 
tions to become assistant to the Vice-president in Charge of 
Manufacturing. 


Mr. Thomas, who has been with the Stewart-Warner 
Corporation for thirty years, was plant manager for seven 
years and superintendent for ten years prior to that. 


Gus Treffeisen, Distribution Sales Manager of the Alemite 
division of the Stewart-Warner Corporation, announced the 
appointment of a new assistant, Huntington Eldridge. Mr. 
Eldridge will handle sales activities on Alemite automotive, 
industrial and farm lubrication products, Versatal materials 
pumps and Stewart-Warner electronic wheel balancers. 
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a stiff stringy gel structure which may 
not bleed a drop of oil regardless of 
viscosity of oil or soap concentration. 

Bleeding of grease in a bearing may 
or may not be objectionable, dependent 
on the equipment serviced. In compact 
fire control instruments, where migra- 
tion of the separated oil to electrical 
connections and contacts would cause 
trouble, the tendency of the grease to 
bleed is obviously an important factor 
determining its suitability. When the 
greases are employed as lubricants for 
gears of speed reducers and for ball 
bearings of conventional motors and for 
like requirements, a grease which sweats 
a limited amount of oil may give better 
performance than the corresponding 
grease which is 100% resistant to bleed- 
ing. That amount of separation would 
have a negligible effect on the consist- 
encies of the greases in-so-far as in- 
creasing the percentages of soap is con- 
cerned. The free oil, however, would 
have a beneficial effect which would 
become more evident at extremely low 
temperatures, because the oil would pen- 
etrate to bearing surfaces not so easily 
reached by grease. Many consumers of 
greases do not recognize that fact and 
erroneously reject greases which have 
“wet” surfaces and or which bleed a 
small amount of oil. 

Bleeding or separation of oil in equip- 
ment for applying greases has still an- 
other practical significance. However, it 
is believed that enough has already been 
said to show that one of the important 
phases of the problem of development 
of methods for the measurement of oil 
separation is the definition of that term 
itself. The objective of presenting the 
above is to provoke comments which 
we would be quite willing to pass along 
to groups working on methods and also 
publish in this column. 
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PRECISION-DOW ROBOMATIC 
REFRACTOMETER 


In conjunction with Dow Chemical 
Company, Precision Scientific Company 
announces the development of a pro- 
duction control instrument, the Ro- 
bomatic Refractometer. It controls the 
flow of industrial process streams by 
refractive index instantaneously, con- 
tinuously and graphically records the 
results 24 hours a day. The Refracto- 
meter has a scope of application as wide 
as industry. In the saving of waste ma- 
terials, in keeping a new high in quality 
standards, in saving of manhours, the 
Robomatic Refractometer is said to 
be unprecedented in process instru- 
mentation. There is no similar ap- 
paratus on the market today. 

The Precision-Dow Robomatic Re- 
fractometer is believed to save opera- 
tors time by eliminating hand sampling. 
The apparatus operates directly from 
the stream, and there is an instant 
response to any product change. It pro- 
vides a continuous record of the prod- 
uct flowing through the pipe. 

In preventing serious and costly waste 
due to faulty methods of control, obso- 
lete methods, manpower-failure or 
error, it is entirely possible that the 
Precision-Dow Robomatic Refracto- 
meter could easily save its entire cost, 
and MUCH MORE in a few hours 
time. 

Application is found in any industry 
or plant where liquids which are clear 
enough to provide a refractive index 
are produced or combined. The ap- 
paratus covers the entire range of re- 
fractive indices from 1.32539 to 
1.54409. It will control over the entire 
range to within three parts in the 
fifth decimal place. 


Specific applications are so numerous 
as to defy listing but some of them 
are: for the production of plastics, 
synthetic rubber, petroleum products; 
for the manufacture of ammonia, phar- 
maceuticals, bleaches, vinegars — all 
aqueous and alcoholic solutions not 
having suspended solids; pipe line dis- 
tribution for pilot plant operations in 
industry or in laboratory research. 

In operation, the process liquid is 
pumped into a constant temperature 
hath surrounding the refractometer 
prism. A sodium light behind the bath 
sends light through the liquid to the 
eyepiece and also to a_ photoelectric 
cell. The response of the photoelectric 
cell actuates a recording pen. Move- 
ments of the pen effect pressure changes 
in an air controller which in turn 
operates diaphragm valves in the pro- 
cess pipes. 

The instrument comprises a dipping 
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UNIFORM HIGH-QUALITY OILS ARE ESSENTIAL TO BETTER ‘ 
GREASE MAKING 


For best products use } 


NIEEP-ROCK 


Non-Viscous and Viscous Neutral Oils © Bright Stock © “G” Cylinder Stock § 
, Address inquiries to: 


DEEP ROCK OIL CORPORATION 


SOUTH MICHIGAN AVENUE 


CHICAGO 90, ILLINOIS 
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refractometer, a constant temperature 
bath with a range from 35°F. to 150°F., 
a recorder actuated by a photoelectric 
cell and amplifier, and an air operated 
controller. 


The Robomatic Refractometer is 
constructed to be flush mounted in an 
instrument panel and can be installed 
at any distance from the process pipes. 
A sheet metal housing is finished in 
Green Hammerloid enamel and is fit- 
ted with a locking door having a gas- 
tight seal. The instrument is compact— 
overall dimensions are 19” deep, 34” 
high, 24” wide. 


NEWS ITEM 


The Can Crusher manufactured by 
Geuder, Paeschke and Frey Company 
is the star of “Salute to Wisconsin” 
television program on station WTMSJ- 
TV in Milwaukee. 


In the above picture, Lloyd Mueller, 
Vice-president in Charge of Sales, dem- 
onstrates to the Master of Ceremonies, 
George Comte, how the Crusher flat- 
tens an empty can with one sweep of 
the handle. It solves the empty can 
problem for filling stations, garages and 
cther places where empty quart tin cans 
accumulate. 

The “Salute to Wisconsin” program is 
sponsored by the Marine National Ex- 
change Bank of Milwaukee and features 
a different industrial or commercial 
firm each week. 


PRECISION ELECTROLYTIC 
POLISHER 


The Precision Electrolytic Polisher is 
a rapid and convenient laboratory ap- 
paratus for the polishing of metals for 
microscopic examination. It provides a 
means for microscopic observation of 
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the structure and grain size to appraise 
the working properties such as machin- 
ability, ductility, etc. 

The metals it will polish are the car- 
bon steels, alloy steels including stain- 
less, aluminum alloys, nickel alloys, 
copper, brass, etc. The Polisher has ex- 
clusive features which make it especially 
suitable for laboratory use in the metal 
industries. 


The Precision Electrolytic Polisher is 
comprised of two units—the Electrolyte 
Bath and the Rectifier Assembly. The 
Bath is made up of a glass jar placed 
inside a stainless steel insulated jacket. 
Space between jar and jacket allows 
flow of cooling water around the jar 
to keep electrolytes below critical tem- 
peratures. This feature allows safe use 
of a greater variety of electrolytes. 

The Rectifier Assembly is equipped 
to convert AC power source to DC of 
proper voltage and amperage. All neces- 
sary controls are supplied such as a 
DC voltmeter, ammeter, timer, pilot 
light, reversing switch, safety fuse and 
polarized connection for the single cord 
to the bath unit. Only one electrical 
connection is required, that is 115 volts, 
60 cycles, 450 watts. 


CORRECT 
LUBRICATION 


Backed by the 
World’s Greatest 
Lubrication 
Knowledge and 
Engineering Service 


SOCONY-VACUUM CO., INC. 
26 BROADWAY NEW YORK, N. Y. 


—TESTED LUBRICANTS FOR— 


Power House - Shop 
Construction + Highway 
All Industrial and 
Automotive Uses 


SINCLAIR REFINING COMPANY 
630 Fifth Avenue, New York 20, N.Y. 
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SUPPLIERS OF MATERIALS FOR MANUFACTUR- 


ING LUBRICATING GREASES 


“Lithium and Strontium Chemicals 
for the Petroleum Industry” 


v 


Home Office: 18 W. Chelten Ave., 
Philadelphia 44, Pa. 
Plant: Exton, Pa. 


LEAD NAPHTHENATE 


(liquid & solid) 


LEAD OLEATE 
ALUMINUM STEARATE 


tue HARSHAW CHEMICAL co. 


1945 East 97th Street, Cleveland 6, Ohio 


BRANCHES IN PRINCIPAL CITIES 


GREASE MAKERS 
ALUMINUM STEARATE 
PLYMOUTH 
No. 801-22 
and all other Metallic Soaps 
M. W. Parsons, 
Imports & Plymouth 


Organic Labs., Inc. 
59 Beekman St., New York 7, N. Y. 


MANUFACTURERS OF EQUIPMENT FOR APPLICA- 


TION OF LUBRICATING GREASES 


v 


ALEMITE PRODUCTS 


FOR 
AUTOMOTIVE-INDUSTRIAL-FARM 


LUBRICATION 
LUBRICATION FITTINGS AND 
HAND GUNS 


® HANDLING AND TRANSFERRING 
EQUIPMENT 


® POWER OPERATED LUBRICA- 
TION EQUIPMENT 


® PORTABLE LUBRICATION DE- 


PARTMENTS 
AUTOMATIC LUBRICATION 
Cottonseed Fatty Acids SYSTEMS 
Tallow Fatty Acids ® CENTRALIZED LUBRICATION 
Stearic & Oleic Acids sagt 
N. Y¥. 17 division of 
Re OS ECO, FACTORY: STEWART-WARNER CORP. 
CHICAGO 
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Upper Cylinder 


5 gallon lug cover pail — approximately 5 oz 

per ‘shot’ to treat 10 gallons of gas — about 120 ‘shots’ 

per pail. A Geor-Gre-Zor offers faster, more conven- 

ient service. Keep the Gear-Gre-Zor by your gasoline 

pumps where Upper Cylinder Lubricant sells fast. 
Write for details. 


Upper (ulinder Lubricant 


USE IS INEVITABLE 
NATIONAL SALES, INC. 


812 N. MAIN - WICHITA, KANSAS 
Zee Line Promo 


In 
ORIGINAL 
CONTAINER 


nal Lubricating Equipment 
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Recently developed and perfected for Lubricating Greases. 


SYNTHETIC-100 
Extreme Jell Aluminum 
Stearate 


Will jell more oil per pound than any other grade previously available. 
Used where low cost, high yields are specified. Saves as much as 
twenty per cent on cost of stearate. 


SYNTHETIC-150 


High Jell Aluminum 
Stearate 


For clear, brilliant non-grainy greases. 
Uniform, laboratory checked production. 


_ SAVE WITH SYNTHETIC STEARATES 


Send for sample and compare 


SYNTHETIC PRODUCTS CO. 


(Established 1917) 
1798 LONDON ROAD CLEVELAND 12, OHIO 
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Phone 
SUperior 8383 


MOONEY CHEMICALS, INC. 


INDUSTRIAL CHEMICALS 


2271 SCRANTON ROAD fi CLEVELAND 13, OHIO 


AVIATION OILS 


AND GREASES 


THE PURE OIL COMPANY © 


AUTOMOTIVE OILS 


AND GREASES 


PETRO CHEMICALS 
AND WAXES 


35 EAST WACKER DRIVE, CHICAGO 


INDUSTRIAL OILS 
AND GREASES 
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Metasap Stearates assure 
top performance 


When bearings, gears and other moving parts 
are called upon to give service plus—perform effi- 
ciently at full rated capacity hour after hour—that is 
when lubricants made from Metasap Stearates pay 
off! When machinery must keep on the job in spite 
of heavy punishment day in and day out—must 
“buck” the damaging effects of bad weather and 
difficult terrain successfully—that is when lubricants 
based on Metasap Stearates prove tops! 


For lubricants based on Metasap Stearates are 
oisture-proof, temp istant, water repellent 
. . . do not bleed, cake, freeze, evaporate or dissolve. 
Highly stable, they do a thorough lubricating job 


diti 


however tough the op 9 


Learn all about them from your nearest Metasap 
representative . . . our Technical Service is nation- 
wide, and ready at all times ‘o handle inquiries 
promptly. Or send your specifications directly to us. 
We shall be glad to make recommendations based 
upon your particular needs. 

And don't forget to ask for our free booklet: 


“Metallic Soaps for Research and Industry."’ You will 
find it full of helpful information. 


METASAP CHEMICAL COMPANY 
Harrison, New Jersey 


Chicago Boston ® Richmond, Calif.¢ Cedartown, Ga. 
Stocks at: Cleveland, Ohio; 

Louisville, Ky.; San Francisco and Los Angeles, Cal., 

Portland, Ore.; Spokane and Seattle, Wash. 
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A Complete Line of Quality Oils and Greases 


* 


GULF OIL CORPORATION— GULF REFINING COMPANY 


DIVISION SALES OFFICES REFINERIES 
Boston—New York—Philadelphia New York, N. Y.—Philadelphia, Pa. 
Pittsburgh—Atlanta—New Orleans Pittsburgh, Pa.—Toledo, O.—Cincinnati, O. 
Houston—Lovisville—Toledo Port Arthur, Tex.—Fort Worth, Tex. 


Sweetwater, Tex. 


Less money & makes more money& 


| n G re d S e oa @@ee when aluminum stearate lubricating grease is cooked 


and cooled on a continuous basis with VoTATOR 
grease making apparatus. Heat transfer in seconds cuts 
cost. Completely closed operation eliminates danger. Com- 
pletely controlled operation assures uniform quality. Na- 
tionally known grease makers have found it pays to discard 
GREASE GELLING TANKS 5 ae potluck batch methods. Write for case history facts. The 


: Girdler Corporation, Votator Division, Louisville 1, Ky. 
| | District Offices: 150 Broadway, New York City 7 + 2612 Russ Bldg., 
att if San Francisco 4 Twenty-two Marietta Bidg., Rm. 1600, Atlanta 3 
i ; j 
| 
L_G@REASE Cooler 
° | 
. = CONTINUOUS HEAT TRANSFER SYSTEMS FOR VISCOUS MATERIAL 
< VOTATOR i VorTaTor is a trade mark applying only to products of The Girdler Corporation 
- } 
GREASE HEATER + 
be j 
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MONSANTO OIL ADDITIVES 
SANTOPOUR,* SANTOPOUR B 


Pour point depressants. 

SANTOLUBE* 395, 395-X, 398, 394-€ 

Motor oil inhibitors. 

SANTCDEX* 

Viscosity index improver. 

SANTOPOID* S, S-R1, 29, 30 

Gear lubricant additives to 

meet requirements of Army 

specifications 2-105A and 2-105B. q 
SANTOLUBE 203-A, 303-A, 520 aN 
Motor oil detergents. a 


INHIBITOR- DETERGENT COMBINATIONS 


for premium and 


heavy-duty service. 
SANTOLENE* 
Rust inhibitor. ‘ 
SANTOLUBE 52 
Cutting oil additive. z 
*Reg. U. S. Pat. Off. 


WRITE FOR No. 0-48, containing 
Specifications and blending suggestions. MONSANTO: 
CHEMICAL COMPANY, Dath-A, Petroleum Che 
, 1748 Sout St, St. Lovie 4, 


SERVING 


INTERNATIONAL LUBRICANT CORPORATION 


New Orleans, U. S. A. 


MANUFACTURERS AVIATION 
OF INDUSTRIAL 
QUALITY AUTOMOTIVE 
LUBRICANTS MARINE 


With Research Comes Quality, With Quality Comes Leadership. 


ONS ANTO 
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CONTROLLED MANUFACTURING 


Every product thot is manufactured by the 
Cato Oil & Grease Company is the final result 
of exhoustive laboratory tests. Actuel manu- 
facturing of all Coto lubricants is scientifically 
controlled. For that reason, many desirable 
“extras” ore added to even the most bighly 
refined lubricants. Look to Cato for quality 
lubricants thot can be counted on for oabove- 
the-average performance. 


APPLICATION SERVICE... 


Coto’s gi ication service assures proper 
application of all lubricents monufoctured by the 

P . Cato gi s ore woiting to serve you 
whenewee difficulties orise anxious to assist 


you in working out difficult lubrication problems. 


Cc AT oO OIL AND GREASE CO., OKLAHOMA CITY, OKLA, USA. MANUFACTURERS DISTRIBUTORS & EXPORTERS OF LUBRICANTS 


HARDESTY 


for the GREASE MANUFACTURER 


STEARIC ACID @ RED OIL @© GLYCERINE © STEARINE PITCH 
WHITE OLEINE © HYDROGENATED FATTY ACIDS 
ANIMAL AND VEGETABLE DISTILLED FATTY ACIDS 


41 EAST 42nd ST., NEW YORK 17 LOS ANGELES, CALIF. - TORONTO, CAN. 
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Ultra-high efficiency D-50 is now 


ready to go to work for you—making 
aluminum greases at lower cost than 


ever before. D-50 greases have high 
dropping points and unusual resist- 
ance to mechanical break-down. 


Let us show you how your aluminum 
stearate greases can be produced 
more economically by using D-50 
alone or in combination with other 
Mallinckrodt Aluminum Stearates. Our 
experience has shown that smooth, 


uniform greases can be made efficient- 


ALUMINUM 
STEARATE 
TECHNICAL 


ly with properly chosen stearates. 


Write today for your copy of our new 
comprehensive data booklet “Alumi- 


num Soaps for Lubricating Grease 
Manufacture”. 

GIVES 

ah 
sHEST 
H I G ah % Aluminum Stearate Required for A. S. 1. M. 
3 D &y | Worked Penetration Value of 300 
— Paraffinic 


Ordinary 


900" 
D-50 500” Naphthenic 
Ordinary 


MALLINCKRODT CHEMICAL WORKS 


Mallinckrodt St., St. Lowis 7, Me. © 72 Gold St., New York 8, N.Y. 


CHICAGO CINCINMATI CLEVELAND LOS ANGELES MONTREAL PHILADELPHIA SAN FRANCISCO 
Manutacturers of Medicinal, Photographic, Analytical and industria! Fine Chemicals 
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45° 
45° 
38° 
38° 


COLOR Sperm Oil ranges from a pale yellow to an almost water white. 


COMPOSITION = Sperm Whale Oil is unique among all of the fatty oils. It is actually a liquid 
wax, being composed of about 65% normal higher monohydric alcohol esters and 35% 
of the glycerol esters. 


VISCOSITY Sperm Oil has an unusually flat viscosity index curve. At increased temperatures 
or pressures, Sperm Oil is affected much less than other fatty oils. 


REACTIVITY Sperm Oil combines readily with chemical reagents. When reacted at fairly high 
temperatures, it bodys very little. Nor will it become gummy as do animal and vegetable oils. 


OXIDATION § Sperm Oil is non-drying. 


exposures to the air. 


It will not turn rancid or oxidize under prolonged 


SPECIFIC GRAVITY Sperm Oil's specific gravity is lower than that of the glyceride type oils. 


About .883 for the Natural oil, and .925 for the bodied. 


SOLUBILITY Sperm Oil is miscible with most organic solvents, except alcohol. Alcohol-miscible 
Sperm Oil can be furnished, however. 


amounts... ffom one pound to’ a dozen tank-cars. 


to be 100% pure 


Sperm Oils F.F. A. (max) 
Natural Winter 2.00 
Bleached Winter 0.25 
Natural Winter 2.00 
Bleached Winter 0.25 
Bodied 8.50 


GLYCERIDES 


Sap. No. 
132-138 
132-138 
132-138 
132-138 
170-180 


lodine No. 


80-90 
80-90 
80-90 
80-90 
48-54 


Vis. @ 100° F % Unsap. 


100-115 
100-115 
100-115 
100-115 
290-310 


32-35 
32-35 
32-35 
32-35 
30-35 


Other Sperm Oil Products are: 


Cloud Pt. 
44-46° F 
44-46° F 
44-46° F 
44-46° F 
45-50° F 


Flash Pr. 
500-510° F 
500-510° F 
500-510° F 
500-510° F 
500-510° F 


USP SPERMACETI WAX + SPERMAFOL - COSMOL 
LIQUID ALCOHOLS + SOLID ALCOHOLS 


Samples will be sent on your request 


WRITE TODAY FOR MORE DETAILS 


THE WERNER G. SMITH CO. 


(DIV. ARCHER-DANIELS-MIDLAND-COMPANY) 
CLEVELAND 2, OHIO 


2191 WEST 110th STREET 
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Lubricating Grease 


Supporting Your Organization These Suppliers of Your Industry 
Hold Membership in the N. L. G. I. 


SUPPLIERS OF MATERIALS FOR MANUFACTUR- 
ING LUBRICATING GREASES 


a Co., Ch 2 A 
1355 West 31st St. 
Chicago 9, Illinois 
Member—Dole V. Stingley 
A Cy 
30 Rockefeller Plaza 
New York City, New York 
Member—A. Scharwachter 
Darling & Company 
4201 South Ashland Avenue 
Chicago 9, Illinois 
Member—George W. Trainor 
Emery Industries, Inc. 
Corew Tower 
Cincinnati 2, Ohio 
Member—R. F. Brown 
Foete Mineral Company 
18 W. Chelton Street 
Philadelphia 44, Pennsylvania 
Member—H. C. Meyer, Jr. 
A. Gross & Company 
295 Madison Avenue 
New York City 17, New York 
Member—Eugene Adams 
W. C. Hardesty Co., Inc. 
41 East 42nd Street 
New York City, New York 
Member W. G. Mcleod 
Harshaw Chemical Company 
1945 East 97th Street 
Cleveland 6, Ohio 
Member—G. G. Unkefer 
Lubrizol Corporation 
Euclid Station 
Cleveland 17, Ohio 
Member—J. H. Baird 
Mallinckrodt Chemical Works 
New York 8, New York 
S. Louis 7, Missouri 
Member—C. E. Cosby 
N. 1. Malmstrom & Company 
147 Lombardy Street 
Brooklyn 22, New York 
Member—ivar Wm. Malmstrom 
Metasap Ch +} ei. 
Harrison, New Jerse 
Member—O. E. Lohrke 
Monsanto Chemical Company 
1700 Second Street 
St. Louis 4, Missouri 
Member—J. W. Newcombe 
National Lead Company 
105 York Street 
Brooklyn 1, New York 
Member—Alexander Stewart 
National Rosin Oil Products, Inc. 
R.K.O. Bidg., Rockefeller Center 
New York City, New York 
Member—Richard Bender 
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M. W. Parsons, Imports & Plymouth 
Organic Labs., Inc. 
59 Beekman Street 
New York City 7, New York 
Member—H. Bye 


Swift & Company, Industrial Oil Division 
165th & Indianapolis Blvd. 


Hammond, Ind. 
M F. H. pg L 


Warwick Chemical Compan 
Division of the Sun Chemi 
10-10 44th Avenue 
Long Island City 1, New York 
Member—Dr. J. J. Whitfield 

The Werner G. Smith Co. 

(Division of Archer-Daniels-Midland Co.) 
2191 West 110th Street 
Cleveland 2, Ohio 
Member—F. C. Haas 
Witco Chemical Co. 
75 E. Wacker Drive 
Chicago, Illinois 
Member—B. W. Lewis 
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CONTAINER MANUFACTURERS 


Central Can Company, Inc. 
2415 West 19th Street 
Chicago, IIlinols 
Member—Henry Frazin 

Continental Can Co. 

1103 Waldheim Building 
Kansas City 6, Missouri 
Member—N. M. Potts 


Geuder, Paeschke & Frey Co. 
324 North Fifteenth Street 
Milwaukee 3, Wisconsin 
Member—Willard J. Flint 


Inland Stee! Container Company 
6532 South Menard Avenue 
Chicago 38, Illinois 
Member—J. T. Gossett 


J&L Steel Barrel Company 
70 East 45th Street 
New York City, New York 
Member—Jerry Lyons 


United States Steel Products Co. 
30 Rockefeller Plaza 
New York City 20, New York 
Memb Wm. |. H h 
Vulcan Stamping & Manufacturing Co. 
300 Madison Street 
Bellwood, Illinois 
Member—Dale M. Harpold 


MANUFACTURERS OF EQUIPMENT FOR APPLICA- 
TION OF LUBRICATING GREASES 


The Aro Equipment Corporation 
Byron, Ohio 
Member—R. W. Morrison 
Balcrank, Inc. 
Disney near Marburg 
Cincinnati 9, Ohio 
Member—R. P. Field 


Gray Company, Inc. 
60 11th Avenue Northeast 
Mit Pp 13, Mi 
Member—L. L. Gray 

Lincoln Engineering Company 
5730 Natural Bridge Avenue 
St. Louis, Missouri 
Member—Foster Holmes 

National Sales, Inc. 
812 North Main Street 
Wichita, Kansas 

Stewart-Warner Corp. 
1826-1852 Diversey Parkway 
Chicago, Illinois 
Member—Walter Duncan 


U. S. Air Compressor Company 
5300 Harvard 
Cleveland, Ohio 
Member—C. A. Benning 


LABORATORY EQUIPMENT AND SUPPLIES 


Precision Scientific Company 
3737 Cortland Street 
Chicago 47, Illinois 
Member—Alexander !. Newman 


SUPPLIERS OF EQUIPMENT FOR MANUFACTUR- 
ING LUBRICATING GREASES 


Buflovak Equipment Division of 
Blaw-Knox Company 

1543 Fillmore Avenue 
Buffalo 15, New York 
A. Ww. lak 

The Girdler Corp. 
Louisville 1, Kentucky 
Member—John E. SI 

of, €. gi 9 fa 
1414 Dierks Building 
Kansas City, Missouri 


JA. Alechul, 


Calumet Refining Company 
4323 Southwestern Blvd. 
Chicago, Illinois 
Member—H. E. S 


Mid-Continent Petroleum Corp 
Tulsa, Oklahoma 
Member—T. E. Fitzgerald 


TECHNICAL AND RESEARCH 
ORGANIZATIONS 


Cargill, Incorporated 
200 Grain Exchange 
Member—Dr. Sabine Hirsch 
Mellon Institute of Industrial Research 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 
Member—Malcolm Finlayson 
Midwest Research Institute 
4049 Pennsylvania 
Kansas City 2, Missouri 
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aime Saved. ¢ os, SIMPLIFIED 
Reduced 


‘SOAP CONTACTORS and 
“oft CracuLAtTION 
SYSTEMS 


‘Maks Soda Fiber Grease in Two Hours.... 
I Calcium Cup Grease in One Hour 


Stratco Alkylation Contactors and Heating 
Systems, standard oil refinery equipment for 
many years, now have been adapted to grease 
manufacture — to provide extremely short 
manufacturing time cycles, reduced fat con- 


sumption, a more uniform product. 


STRATE 
ENGINEE 


CORPORATI 
REFINING E 
DIERKS BLDG. 


TRATC 
i 

ON 
NGINEERS 

KANSAS CITY, MO. 


